The electrical conductivity of metal films is markedly influenced by the grain structure of the material used.1-7
The electrical conductivity of metal films is markedly influenced by the grain structure of the material used. [1] [2] [3] [4] [5] [6] [7] In the present paper, an electron grain-boundary scattering function similar to the one obtained by Mayadas and Shatzkes 7,a is derived in terms of
Cottey's electron mean free path model and method. 9 The grain are assumed to have equal diameters D separated by grain boundaries g which are assumed to be perpendicular to the film planes and markedly where k D is the mean free path _associated with the influence of the conduction electrons on the grain boundaries.
After integration of Eq. (2) 
If grain boundary scattering and background scattering are assumed independent, then the mean free path for the resultant scattering becomes +
x(0) Xo XD(0) where Xo is the background mean free path.
The current density is given by if R 1, then tag .
Comparing Eqs. (9), (10) and (13) gives two alternative expressions: v 0.62/a or R/(1-R) 0.621n(1/r). If, for example, r 0.2, then R 0.5, and if r 0.5, then R 0.3. This is evident in Figure 3 (either of the full lines represents both our results and the Mayadas-Shatzkes functions).
Eq. (12) is true for polycrystalline thick films alone because the resistivity of thin films is additionally influenced by the external size effect. 3'4'1 
